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This article presents a case study of the Submission Information Metadata Packaging (SIMP) tool developed at the University of
Utah's J. Willard Marriott Library. The Library designed this platform-independent tool to facilitate the deposit of descriptive
metadata and derivative formats into CONTENTdm, the Library's current digital asset management system. It also supports the
submission of technical metadata and archival content into the Ex Libris Rosetta digital preservation system. The Marriott Library
deliberately developed the SIMP tool to accommodate multiple workflows and ingestion processes in a modular fashion, which
allows the Library to easily modify the tool to extend its functionality to other digital asset management and preservation
systems or enterprise repositories.
 
Introduction
Academic libraries find themselves confronted with the challenge of adding digital preservation activities to their ongoing
services1 while continuing to provide access to digital collections through digital asset management systems (DAMS). The Marriott
Library, which uses CONTENTdm as its DAMS, recently implemented Ex Libris Rosetta digital preservation system. In order to
accommodate unrelated preservation and access systems, the Library was forced to revise its workflow for processing digital
content. One major element of this revision was the Marriott Library's development of a platform-agnostic tool which would help
relevant departments manage the digitization workflow, input and edit descriptive metadata, and package digital content for
ingestion into disparate systems.
The objective of digital preservation at the Marriott Library is to "preserve and sustain long-term accessibility to all digital
collections created or collected throughout the Library by maintaining a comprehensive digital preservation program."2 In order
to meet this goal, the Marriott Library began searching in 2012 for a scalable, flexible, and standards-based instrument with
which to manage its sizable, ever-expanding digital archives. Rosetta was selected as the digital preservation system that would
best meet the Marriott Library's needs. The multifaceted and complex Rosetta implementation process spurred a series of
productive discussions among the Marriott Library departments that participate in the processes of digitization, metadata
creation, and digital preservation. Representatives from each department collaboratively developed new workflow requirements
and improved best practices, which led to a greater mutual understanding of interdependent tasks and an increase in
standardization across departments.




The types, configurations, and implementations of digital library software, tools, and workflow management procedures vary in
libraries. The University of North Texas Libraries use open source command line tools for digital curation tasks.3 In the first stage
of metadata authoring, digital library staff may rely on .csv or .tsv files for batch upload into a DAMS. Protocols like Simple Web-
service Offering Repository Deposit (SWORD) serve to facilitate workflows for depositing materials into repositories4, and many
institutions use locally or consortially developed workflow management systems. At Rutgers University, the Workflow
Management System supports metadata creation, item deposit, collection management, and more.5 The Capture, Ingest, and
Checksum (CINCH) tool developed by the State Library of North Carolina is an example of a tool used to help libraries capture
and preserve web-based files along with accompanying metadata.6 Harvard's Batch Builder tool supports the deposit of materials
into their Digital Repository Service. The joint Avalon Project between Indiana University and Northwestern University provides a
system for managing multimedia files, including descriptive metadata and deposit into preservation systems.
Managing both the display and preservation of digital content has created a number of different systems implementation models
for digital libraries and digital archives. Some institutions may use Fedora for a preservation solution with Islandora available for
access to public collections, as in the case of the University of Prince Edward Island's Island Archives Project. The LDS Church
History Library utilizes two heavily customized and separate instances of Ex Libris Rosetta, one for preservation and one for
display.7 The Kentucky State Archives uses DSpace for public access to digital collections and Preservica for their digital
archive.8 The top priority for the Marriott Library was to develop a solution for depositing digital objects that would not
necessarily be tied to any particular software platform, especially since the specific implementations of both its DAMS and digital
preservation system could change over time.
Metadata plays an essential role in the discoverability of those digital assets that are managed in discovery and preservation
systems. While it is recognized that the quality of metadata in digital collections is important, there are not always useful
mechanisms for implementing quality control procedures within a DAMS.9 Catalogers in academic libraries have many of the skills
needed to contribute quality metadata for digital library programs, including the knowledge of current standards and quality
control methods to ensure high quality metadata.10 A current trend in many cataloging departments has been to refine
workflows to better use the skills of catalogers in the design, implementation, and maintenance of digital library metadata.
These workflows make it possible for catalogers to contribute in the initial planning stages of a digital project in order to provide
guidance in creating the metadata templates to be used.11 Common methods for ensuring high quality metadata include creating
metadata guidelines, best practices, and application profiles that can be reused in multiple digital collections.12 In a study of
digital repositories, it was found that the time taken to invest in creating a metadata editing tool "would help to minimize the
amount of customization each institution has to do in order to produce metadata that meets their requirements."13
 
Digital Library and Digital Preservation at the Marriott Library
The Marriott Library has used CONTENTdm as its DAMS for 14 years, and uses the software for multiple purposes to include the
display of its digital collections as its institutional repository, and for the Utah Digital Newspapers collection. Additionally, the
Marriott Library collaborates in its use of CONTENTdm with the University of Utah's S. J. Quinney Law Library and Spencer S.
Eccles Health Sciences Library. The Library's DAMS also serves as a regional hub for many digitization projects supporting external
clients, including the Utah Division of State History, the Utah American Indian Digital Archive, Westminster College Library,
Uintah County Library, and other cultural heritage institutions in the region.
Within the Marriott Library, digital library functions stretch across many departments but those most involved in the
development and initial launch of the SIMP tool were Digital Operations (digitization and technical metadata), Cataloging &
Metadata Services (descriptive metadata), and Digital Ventures/Digital Preservation (data management and preservation via
Rosetta). The Application Development department developed the software and helped implement a user interface designed by
the Discovery and Web Development department. Prior to the SIMP tool's development, metadata creation and data upload for
the Library's digital content was usually done by submitting batches to the CONTENTdm Project Client with tabs-delimited text
files generated through Excel and by using the CONTENTdm web interface to upload other small collections. Frequently, staff
among departments would share metadata in Excel files via email, and while this informal system worked for many years, it was
neither adequate nor efficient when faced with the growing complexity of the digital library environment.
The Marriott Library's Digital Preservation department is relatively new and was designed and developed by the Library's Digital
Preservation Archivist in 2010. The department's first priority was to establish a digital preservation policy and mission, but in
2011 the department shifted its focus to developing and implementing a multi-stage plan for preserving the Library's robust
digital collections. Successful in its initial stages of implementation, the Marriott Library is now advancing the program and its
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new digital preservation system for expansion not only within the Library's divisions and departments, but also the University of
Utah's various data-producing departments, colleges, schools, and institutes.
 
SIMP Tool Development and Testing Process
The workflow for processing digital collections in the Marriott Library is primarily shared among the three previously mentioned
departments: Digital Operations, Cataloging & Metadata Services, and Digital Preservation. The principal administrators of these
sections, in conjunction with a number of key contributors from other departments, formed a team charged with developing an
interdepartmental workflow and accompanying tool for data packaging, enrichment, and delivery. Technical considerations and
conceptual discussions regarding the functionality and integration of the SIMP tool focused on exactly which components of each
digital object should be stored in either CONTENTdm or Rosetta.
After much deliberation, the SIMP development team decided that technical metadata would remain with the preservation
master copies in Rosetta and that all descriptive metadata would be kept together with the access derivative copies in the DAMS.
The team determined that storing the descriptive metadata exclusively in the DAMS was necessary because of the need to add
and update metadata on a regular basis. Were the descriptive metadata to be housed in both systems simultaneously, the data
could not be concurrently maintained and would inevitably become out of sync unless constantly updated. This scenario would
have required the Library to develop a method of communication between the Rosetta and CONTENTdm systems; however,
rather than attempt to develop a large-scale mechanism for pushing updates from one proprietary system to another, it became
apparent that the most feasible solution to the dilemma would instead be to link the two records via a persistent identifier.
While CONTENTdm provides a reference URL for digital objects, in considering the Library's long-term commitment to its digital
library and digital preservation program, EZID was chosen to provide Archival Resource Keys (ARKs) as persistent identifiers for
the Library's digital collections. EZID offered a number of advantages such as a reasonable pricing structure, the ability to
register both ARKs and DOIs, a clearly documented API, and the opportunity to store the ARK identifier information both with
EZID and on a local backup database.
Throughout the SIMP development process, testing involved a variety of scenarios for processing and delivering content to both
the digital library and digital preservation system. The development group repeatedly tested the application's capabilities and
processing capacity by ingesting data packages containing single item and/or compound objects of varying sizes and formats,
while constantly refining the functionality of the embedded metadata editor (online spreadsheet). System stress testing was also
conducted on the SIMP tool by ingesting large multimedia files and collections of high resolution images. In conjunction with
testing of the SIMP tool, the development group tested the system setup and configurations of the recently installed Rosetta
system in a similar fashion.
 
Technical Details
The SIMP tool was developed with the goals of modularity, scalability, and cross-platform support utilizing the traditional LAMP
(Linux, Apache, MySQL, PHP) stack in addition to other open source libraries and applications such as ImageMagick, Libav tools,
and Handsontable. The tool was also designed to integrate with the University of Utah's Central Administration Service (CAS) for
user authentication. Modularity was a critical consideration in order to allow for expanding publishing functionality to platforms
other than Rosetta and CONTENTdm, which will allow the Library the flexibility to continue to grow and innovate within the
changing environment of its digital library and digital preservation systems.
 
Overview of the SIMP Tool
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Figure 1: Diagram of SIMP tool workflow
An overview of the Library's current digital workflow utilizing the SIMP tool is depicted in the image above (Figure 1), with the
blue-colored boxes representing the contributions of the Digital Operations department, green constituting the descriptive
metadata work done primarily by Cataloging & Metadata Services, and red denoting Digital Preservation activities. General
quality assurance and data management oversight throughout the workflow is also performed by the Digital Preservation
department.
In the initial step, Digital Operations digitizes material and places the master copies of the content into one of a number of
staging folders located on various library servers. Within the staging folders, directories are created and named to correspond
with the collection titles of the digitized content. An additional sub-folder must subsequently be created, either manually or
using a built in directory splitting application, for each Intellectual Entity (IE) therein as the SIMP tool was designed to package
data exclusively at the IE level. An IE represents all content considered to be one complete accessioned unit such as an individual
photograph, 10-page letter, three-part video, series of blueprints, or full book.
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Figure 2: Screenshot of SIMP tool: Browse Servers tab
Once the data has been placed into the staging folders, Digital Operations staff can browse the folders using the SIMP "Browse
Servers" tab (Figure 2) and select all IEs that are ready for packaging.
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Figure 3: Screenshot of SIMP tool: Create Packages
With the content selected and still within the "Browse Servers" tab, each IE can then be packaged (Figure 3). The package title is
assigned by default as the IE-level directory name unless it is manually altered, and then the package is copied to the SIMP tool
server space. During data movement, the SIMP tool places the packages in a queue in order to extract technical metadata and
create derivative copies, which are placed into a gallery later viewable from the metadata editor or "Assess Packages" tab.
Figure 4: Screenshot of SIMP tool: Assess Packages tab
Once packaged and processed, each IE can be viewed and, if selected, can be worked on within the "Assess Packages" tab (Figure
4). Within this tab, the ARKs are minted and the corresponding metadata template is assigned from a drop down menu of
preconfigured collection templates (via the CONTENTdm API). Additionally, the tab displays the current status of each IE, who
uploaded and/or last edited it, who may have checked out or locked it for editing, and its approval status, among other
information. Search boxes and options for selecting groups of IEs are also provided to facilitate the user's work with large
numbers of items.
Figure 5: Screenshot of SIMP tool: Metadata Editor spreadsheet
At this point, the workflow passes from Digital Operations to Cataloging & Metadata Services staff who edits the data, filling in
the inline spreadsheet with descriptive metadata for each IE. The SIMP tool's metadata editor possesses many of the typical
spreadsheet capabilities such as sort, find and replace, fill up and fill down, and other basic functions. In addition, the initial
column contains a link to the corresponding digital image or audio/visual track in the derivatives gallery, allowing the cataloguer
easy access to the items, which helps to synchronize the metadata with the appropriate content and reduce human error. As the
metadata entry process can be lengthy, taking days or even weeks for larger batches, all IEs being worked on by an individual
metadata cataloguer can be indefinitely locked and their work continually saved. Once all of the descriptive metadata has been
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input to the spreadsheet, the IEs can be unlocked, reviewed, and approved by an administrator. With that approval, Digital
Operations staff is then able to download a .tsv file containing all of the metadata and file information needed for upload, along
with the corresponding derivative access copies of the content, to the CONTENTdm Project Client from the "Assess Packages"
page (Figure 4).
The final step involves the Digital Preservation department sending the master copies of the fully processed IEs to Rosetta. Upon
executing this process, the SIMP tool queues the selected IEs and generates a Metadata Encoding and Transmission Standard
(METS) record that includes checksums, file titles, and some structural and technical metadata. The descriptive metadata is
excluded for reasons previously mentioned. The master copies and METS record of each IE are packaged in accordance with the
OAIS model to create a SIP (Submission Information Package), which is then copied over to the Library's server space, where the
Rosetta program resides, for subsequent ingest and preservation. This final packaging process was designed to support future
change as the .xml generated by the SIMP tool can be formatted to any platform and easily adapted to different systems as the
digital library and digital preservation programs continue to evolve.
 
Reviewing SIMP Tool Implementation and Future Directions
The SIMP tool has been actively used for more than four months by those Marriott Library departments that consulted on its
development, namely Digital Operations, Cataloging & Metadata Services, and Digital Preservation. A committee has recently
been formed to oversee training and possible enhancement requests for the SIMP tool as it is gradually rolled out to additional
departments within the Library that are engaged in collection digitization, descriptive metadata assignment, and/or digital
preservation activities.
For Digital Operations, the implementation of the SIMP tool inserted another step to the workflow process when adding to the
digital library in CONTENTdm. This added step slowed the progress of submitting content to the digital library, but support
activities for Digital Operations were also expanded to accommodate both digital library ingestion and digital preservation
activities. Efficiency and consistency increased with regard to the Library's archived files and descriptive metadata. Digital
collection items gained truly unique identifiers, which facilitated searching for and retrieving copies of the high resolution and
high definition files from the digital repository in Rosetta. Also, the descriptive metadata can now be compiled in a single
spreadsheet location, along with the ARKs, before being uploaded to CONTENTdm, which was seldom the case with past projects
utilizing the previous process. Furthermore, the SIMP tool currently allows departments to ingest into CONTENTdm as well as
Rosetta via a single workflow.
The SIMP tool increased efficiency for descriptive metadata services. The workflow resulting from use of the SIMP tool makes it
possible for digital objects to be uploaded to CONTENTdm with descriptive metadata already in place. Workflows used before the
SIMP tool often required that the descriptive metadata be entered after the content had been uploaded to CONTENTdm, which
meant that many digital objects were available to public display without any useful metadata. Since the step of metadata
creation now precedes the ingestion process, all items are now searchable and complete from the moment they are uploaded.
Another key advantage to creating the metadata within the SIMP tool is that all of the data is maintained and stored in a
centralized database in real time rather than shared in multiple versions and copies of Excel spreadsheets, which could easily be
altered, lost, or corrupted. In the online editor, if data becomes corrupted or is inadvertently lost or altered, it is relatively easy
to retrieve previous versions of the data set.
With the SIMP tool's metadata editor, there are also easier and more reliable ways of reviewing and auditing the metadata before
it is ingested into CONTENTdm. This makes it possible to more easily standardize data and produce higher-quality metadata. The
process can often be automated more easily through the use of the fill up/down options in addition to tailored macros utilized
within the tool. Projects are currently being explored to automate more of the metadata creation for certain types of objects.
This includes re-using the metadata for electronic theses and dissertations that is provided by ProQuest and mapping certain
pieces of metadata for collections where an EAD register exists.
 
Conclusion
The recently implemented SIMP tool has streamlined digitization, metadata creation, and digital preservation activities in the
Marriott Library. Three different departments are now able to more efficiently coordinate their efforts through a single workflow
utilizing the SIMP tool. The Library is better able to support the digital preservation program in addition to the ongoing digital
library and descriptive metadata work. As the Library investigates potential systems and services for the future, the SIMP tool
will remain a core element of its technical infrastructure. By developing a tool that supports descriptive metadata editing as well
as the packaging of digital objects for long-term preservation, the Library will be less dependent on vendor-based solutions for
digital library and digital preservation services. The Library will be able to more easily respond to the changing environment for
digital library systems since the output for the workflow supported by the SIMP tool can be configured for a new DAMS.
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